
SCIENCE 


We have demonstrated4 the antidystrophic action of 
d,l-alpha-tocopherol (synthetic vitamin $2) in rabbits 
fed a diet contraining lard and cod liver oil, a.nd have 
emphasized the fact that the absence of physical symp- 
toms does not exclude extensive microscopic nzuscle 
1esions.j Recently we have reportedqhat  acute mus- 
cular dystrophy could he produced in the abscnce of 
cod liver oil or other anillla1 fats in rabbits reared on 
a synthetic diet. The oral adriiinistration of 3 nig of 
alpha-tocopherol 6 days a nreek to rabbits on this diet 
afforded complete protection against nsi~scle lesions. 
The preventive action of the rilamin E was counter- 
acted by the oral adrninistvation of 1cc of cod liver 
oil soon after the vitamin E. 

I n  more recent esperirnents employing the same syn- 
thetic tliet, vTe atternpteil to prevent the action of cod 
liver oil by administering G Ing of alpha-tocophcro17 
orally on &fundays, R'ednesdays and Fridays, and 2 cc 
of cod liver oil on Tuesdays, Thursdays and Satur- 
days. This procedure was einployed by Shimoto~j, 
Enzerson and Evans* in preventing dystrophy in 
guinea pigs on a synthetic diet. The rabbits supple- 
mented in this manner developed lesions of the skele- 
tal muscles equaling in severity those produced when 
the same levels of alpha-tocopherol and cod liver oil 
%\.ere administered within a few minutes of each other, 
three times a In both cases the lesions wcrc 
frequently not accompanied by overt symptoms. 

Homes~er, when the dosage of alpha-tocopherol was 
jncrcased to 40 nlg every other day, the adnzinistration 
of 2 cc of cod liver oil on alternate days mas without 
effect. No microscopic lesions were dctccted in the 
skeletal muscles. Thus it is clear that alpha-tocopherol 
when ndnlinistered in suflicient amo~lnts and under the 
conditions described protects the rabbit against mns- 
cular dystrophy proituccd by the administration of 
cod liver oil. 

The following propositions have now been demon- 
strated on rabbits receiving t?ze same busal ratio+$: 
(1) severe dystrophy develops in rabbits on a vitamin 
E deficient diet in the absence of cod liver oil; (2) 
alpha-tocopherol prevents this dystrophy ; (3) cod 
liver oil counteracts the antidystrophic action of 
alpha-tocopherol and produces muscle lesions, (4) 
increasing the alpha-tocopherol sufficiently prevents 
the dystrophic action of cod liver oil. I t  seeins prob- 
able that this quantitative relationship also applies to 
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other species in which cod lirer oil prodnces lesions 
of the skeletal muscles. A detailerl report of these 
experiments will be publisheil elsewhere. 

C. G. I~/~AGKEKZIE 
JGLIA B. &~BCI<B~NZIE 

E. V. &ICCOLLUM 
SCITOOLOF EIYGIENE ~TEALTIS,AND PUBLIC 


T ~ E  UNIVERSITY
Jonas I~OPKINS 

T H E  APPARENT EFFECT O F  TYROTHRY-

CIN ON STREPTOCOCCUS HEMOLYTI- 


CUS I N  T H E  RHINOPHARYNX 

OF CARRIERS 


AS yet no satisfactory method of eliminating patho- 
genic bacteria from the rhinopharynx of carriers has 
been devised. To this end a large number of chem- 
ical and physical agents have been ~xnsuccessfully em- 
ployed. Under the present conditions of shifting in- 
dustrial populations and mobilization of troops, the 
problem again beconles urgent. 

Dubos's recent isolation of a bactericidal substance 
fro111 a soil bacillus 2.("tyr~thrycin")~,  suggested 
that this agent might be effective in clearing the rhino- 
pharynx of certain bacteria such as hemolytic strepto- 
ooocus, meniugococcus, pneumococcus and the dipth- 
theria bacillus. 

From cultures of B. brevis kindly furnisheit by Dr. 
Dubos, "tyrothryc~in" mas prepared according to the 
procedure which he has de~cr ibed.~  The material was 
found to exert in qitro a lethal action on 18-hour broth 
cultures of heniolytic streptococcus, staphylococcus 
uuvezcs and diphtheria bacillus (kravis strain) in a 
final dilution of 1:1,000,000, and on recently isolated 
strains of rneningococcus (Type I) in a dilution of 
1:100,000. The alcohol soluble fraction diluted 1:100 
in normal saline containing 2.5 per cent. glycerine 
was introduced as a spray into tllc nose and throat of 
monkeys (M.mztluttu) and of man. By ineans of 
copious spraying an attempt was made to cover as 
completely as possible the entire nasolohargnx. This 
was often preceded by prelinsinary cleaning and 
shrinking of the mucous membranes. The active 
agent being insoluble in aqueous solution, vigorous 
shaking of the sli~pension was required immediately 
before use. 

Separate nose and throat cultures from human 
beings %ere carried out for  the dernonstrtttion of 
hemolytic streptococcus according to the method of 
J l ~ e l l e r . ~  

2 R. J. Duhos and R. ~iokltkiss.our. ~ i o l .Chenz.. 136: 
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Preliminary trials i n  two monkeys which mere given us by Dr. Edwin H. Place and the staff of the 
found to carry in the nasopharynx and throat gram South Department of the Boston City Hospital. 
positive hemolytic streptococci and gram negative 
hemolytic bacilli (Hemopl~ilus hemolyticus?) sug-
gested that both these bacterial species disappeared 

ANDwithin 2 hours following the administration of tyro- DEPARTYENTO F  B~CTERIOLOGY 
I~IIIUNOLOGP,

thrycin. Cultures taken 5 days after a single treat- HAR~ARD SCHOOLMEDICAL 
ment revealed no henlolytic colonies in  the case of one DEVELOPMENT O F  HOMEOTHERMY 
rrionkey, whereas in  that of the other they appeared I N  BIRDS 
only in the throat cultures. Following a second ap- ADCLTbirds are grouped with mamnlals as  homeo- 
plication a t  this time all cultures u-ere negative within thernlic or warm-blooded. The developinent of 
3 hours. Repeated cultures remained negative f o r  a t  homeothermy occurs in  the early life of the individual 
least 4 days without further treatment. No local or and corresponds to the increase in body temperature 
general reactions to the material either in  these ani- above that of the environment. This is accomplished 
mals or in  a human volunteer were observed. through the appearance of special heat-regulating 

Accordingly, 5 hunlan carriers of hemolytic strepto- mechanisms presumably located in  the base of the 
coccus were treated. Two of them had been persistent brain, in  h y p o t h a l a m ~ s . ~  
nasal carriers fo r  two nlonths follo~ving scarlet fever, Observations show that holneothernly in  birds occurs 
and 3 mere convalescent in the third week of this either early or late in the development, depending 
disease. The results are presented in Table I. Only largely upon the developmental state of the young at  

TABLE I 

DATBos CULTURE 

Carrier 6/13 6/14 6/16 6/16 6/17 6/18 6/19 6/20 6/21 6/23 
-

0 0 0 0 0 0 0 0 0 

1 *;* so o s o  S O  S O  S S # O  S S # O  # # O  0 0 

*BfcD 	 f; nd nd nd +t + + 0 0 0 0 

1 nd S nd S nd S +t S ftf SS# 0 SS# i # #  0 0 0 

+*t 	 tH+ ++++ ++t+ * +. t+ +t 0 0 
++tt S t + + +  S t *  S +t+ S S # i  SS# 0 # #  0 0 0 

-+ 	 ftt. i ++ 0 0 0 + 0 0 
+ s *  S i S 0 S S # O  S S # O  # # O  0 0 

+ E i K  +kt +tt t  + t t  +t + t t  ? 0 0 + 2 

I T  0 + t  S ++++ S +t S +t+ SS# i SS# 0 # #  + 0 0 

* -Chronic carrier. +-Convalescent scarlet fever patient. i-1 col. on plate ; +-2-5 col. on plate ; c+-6-10 501. ; 
+++ --many col. ; ++-pure culture with plate hemolysed. nd-Culture not, received. S-Spraying. SS-Two sgraylngs.
+-Preliminary cleansing before spray. $tff-Spraying stopped a t  this time. "-Spraying preceded subsequent cultures 
by 16-74 	 hours a t  all times. 

in  the case of carrier L was an immediate reduction hatching. With altricious birds (pigeon, pelican), the 
in the number of streptococci obtained. I n  the others theyoung of which are naked and helpless fo r  a ~ ~ h i l e ,  
i t  was not until the fifth day that a striking diminu- mechanism for  the control of body temperature does 
tion or disappearance of the organisms occurred, al- not become effective until several days after hatching. 
though 3 to 4 sprayings had been administered. This Icendeigh and Baldwin2* showed on the house wren 

abrupt change on the fifth day me ascribe to the more that the body temperature of a nestling rises above 

intensive application of the tYrothrycin begun at  that the external temperature primarily during the fourth 

time TThich seemed marranted by the entire absence of to ninth days after hatching. On the other hand, with 

reactions from the smaller orienting doses. These precocious birds (chick, turkey, pheasant) the young 
preliminary observations insuacient of which are covered with down and soon leave the are to  indicate 
the value of tyrothrycin in the elimination of henlo- nest, the mechanism for  the control of body tempera- 

lytic streptococcus from carriers. They are suffi- ture becomes effective much earlier, presumably be-

ciently encouraging, however, to justify further trial 
fore hatching. 

As to the time of the development of homeothermy 
of the material not only against this type of carrier 

1 S. V. Ranson, Rev. Publ. Assn. N e w .  Xent. Dis., 20:but against others harboring diphtheria bacilli, 342-399, 1940. 


meningococci and pneumococci. W e  are now investi- 2 S. C. Eendeigh and S.P. Baldwin, Am. Naturalist, 62 : 

gating these possibilities. 249-278, 1928. 


3 S. P. Baldwin and S. C. Kendeigh, Cleveland Mus. 
m e  gratefully acknowledge the clinical assistance ~ ~ t .  3 :  1-196, 1932. History, 


